IIpakTH4yeckoe 3aanne Uil 3aKJTHYUTEIHLHOI0 dTana
XXI1 Becepoccuiickoii oiuMnuabl IIKOJILHUKOB 10 TEXHOJOTUH

2021-2022 y4eOHbIM 1o
HoMuHaNus «TexHnKa, TEXHOJOTHH H TEXHHYECKOE TBOPYECTBO»

DIEKTPOTEXHUKA 9 KJaace

Texnnueckue ycjaoBus:

HUcxoass w3 Hamuuusg JOCTYNHBIX KOMIIOHEHTOB (cM. MarepuanbHoe
oOecrieueHre B KOHIE 3aJaHUs), HEOOXOIMMO pa3padboTath W coOparh cCXemy,
ITO3BOJISIOIIYIO TOJKIIOYAaTh HECKOJBKO CBETOIHMOJOB IOCJEI0BATEIBLHO K
HECTAaOWJIM3UPOBAHHOMY UCTOYHUKY MOCTOSIHHOTO WJIM MIEPEMEHHOTO TOKA.

Bpewms BeiniosiHeHUS 3a1aHusI — 2 Yaca. 3a JOMOJHUTEIBHOE BpeMs (J10 Tpex
4acoB pabOTHl B CyMME) CHIKAIOTCST OaJLIIBI.

J{nst peanu3aiivivi CXeMbl UCTIOJIb3YHTE CIEAYIONIUE CIIPABOYHBIE TaHHBIE!

e PaGounii Tox cBeroanoaa 20 =1 MA, najieHre HANPSHKEHHUS CBETOIMOIA
2 B.

e Omnopnoe HampsikeHue Vrer Mukpocxembl LM317T cocrasnsier 1,25 B.

e [lapasuTHbIil TOK BEIBOA HACTPOUKH lagj LM317T cocTaBiser S0 MKA.

e TwunoBoe ymnporieHHOe BKItoueHue Mukpocxembsl LM317T (LM317) B
peKUME CTaOWIM3AIlMi  HAMPSKEHWs TIPEJICTaBIeHO Ha puc. |
(cnenudukays IPOU3BOINUTENS):

Vi Input LM217 Output %
LM 317
Adj R1
———
1aADJ
R2

S-5045N

Pucynok 1. Crabunuzarop Hanpspkenust LM317T



e HanpsokeHne Ha  BBIXOAE CXEMbl CcTaOWiIM3aTOpa  HANPSHKCHUS
dbopmupyetrcss MetogoMmM moabopa compotuBieHuid Ri, Rz wm
paccuuThIBaeTCs 1o hopmyJie:

R,
Uout = Vref X (1 + R_> + IadeZ
1

e TunoBoe BkmoueHue wmukpocxemMbl LM317T (LM317) B pexume
CTa0MIM3allMd  TOKA TpEJACTaBiIeHO Ha puc. 2 (crnenuduxanys
IIPOU3BOIUTEIIS ).

Vo R1 _lo_

—?—O

Output |

IADJ

S-5053n

Pucynok 2. Crabumm3zarop Toka LM317T

e (Cuia ToKa Ha BBIXOJIE CXEMBI CTA0MIM3aTOPa TOKA OPMUPYETCSI METOIOM
noabopa conpotuiieHus R1 u paccuuteiBaeTcs mo popmyiie:

Vref
I, =—"+ I
o R adj
o [lokonéska mukpocxembl LM317T mno cnemudukanuu mpou3BOAUTENS

MIpE/ICTaBJICHA HA PUC. 3.

1- Adj
2- Out
3-1n

(»)

3

1 2
Pucynok 3. [lokonéska LM317T

e IlBeroBas MapKUpOBKa PE3UCTOPOB MpEACTaBIeHA HA puC. 4:



1 nonoca |2 nonoca |3 nonoca |4 nonoca |5 nosoca

CepebpsiHHbIN 0.01 10%
30/10TOM 0.1 5%
YepHblit 0 Y I

KOp1Y4HeBbIif T e [ 1%
KpacHblit ____

OpaHXeBblit 3 3 103
XenTtbin - 4 4 104
3eneHbIn 5 0.5%
Fony6oit ____
PUONETOBbIN 7 7 107 0.1%
Cepbii 8 8 8 108 0.05%
Benbiit 9o | 9 | 9 [ 109 |

Pucynok 4. [IBeToBas MapKupoBKa pe3ucTOpoB

IHocsienoBaTeIbHOCTH BBINOJIHEHUS 3a1aHUS:

. Hopnummre nuct O6ymaru Qgopmata A4 CBOMM NEPCOHAIBHBIM HOMEPOM
ydacTHUKa oJuMNuanbl. /lanee 6ce Heobxooumwvie pacuémvl, omeemvl U
peutenus no Kaxcoomy nyHKmy npugooume Ha HéM.

. Co3paiiTe TMUHYIO MANKy B YKa3aHHOM OpraHu3aTopaMu Mecte (Ha padodem
CTOJIE KOMIIbIOTEPA UM CETEBOM JMCKE) C HA3BAHUEM I10 IAOJIOHY:

[IaGaon IIpumep

Zadanie_Homep yuacTHuKa_rosolimp Zadanie_v12.345.678 rosolimp

. BriGepute onTuManbHy0 U3 NPeI0KEHHBIX TUIIOBYIO CXEMY CTa0mIM3aTopa
TOKa WM CTa0WiIn3aTopa HamnpsoKeHUus (CM. CIpPaBOYHBIE —JIaHHBIE),
MO3BOJISTIONYI0 HanOosee 3 (HEKTUBHO PEIIUTh MOCTABICHHYO 3a1a4dy. CBoM
BBIOOp 00OCHYITE.

. 1o TexHWYeCKUM YyCIOBHUSIM paccuuTaiiTe HEOOXOAMMBIE PETYyIUPOBOYHBIC
compotuBiieHus (R1, Rz, eciu BeIOpamu cxemy cTaOuimn3aTropa HaPsHKEHHS,
R1, ecnu BEIOpasin cxeMy cTaOuiIn3aTopa TOKa).

. O0ocHyiiTe HCHONB30BAHUE OJHOIO PE3UCTOPA, WIM K€ HECKOIbKUX
MOCJIEI0OBATEIbHO/MAPAIJIENIBHO  MOAKIIOYEHHBIX  PE3UCTOPOB B POJIHU
PaCCYMTAHHBIX COMPOTUBIICHUH.

. [Iponymaiite cnoco0 peanu3alvi MUATAHUS CXEMBI C y4e€TOM TpeOOBaHUM
3aJ1aHus.

. Ucnonmezys ~ CAIIP  «DipTrace»  wim  aHaNOTMYHBIA,  co3/1aiTe
MPUHITUTTHATBHYIO CXEMY IO IAaHHBIM TEXHHUYECKUM YCIIOBHUSM.

Coxpanume usobpadxcenue aucma u atin cxemvl 6 padouyil0 NANKY
Onumnuaosi.

. Ucnonp3yst CAIIP «DipTrace» wiu aHaJIOTHYHBIN, pa3paboTaiiTe MevyaTHyIo
IUIATy IO CO3JaHHOM CXEME.

laz cemku 2,54 mm (0,1 in), wupuna oopooicex 1 mm. Konuuecmeso cnoés —
He 0onee 08yx. Coxpanume uzobpadicenue aucma u Qhaill cxemvl 8 pabouyio



nanxy Onumnuadvl. Ha uzobpasicenuu 0ondicHvl Ob1mMb BUOHBL 8CE QOPOINCKU
8cex cloea.

9. Tlo pa3paboTaHHOM NPUHITUITHATIBHON CXEME COOCPUTE AINEKTPUUCCKYIO 11ETIh
Ha OecmaeyHOl MakeTHOH Imiate. Ha BBIXOJ CXeMbl MOAKIIOUHMTE OOWH
KPaCHBIA CBETOIHOI.

10.[TogxmrounTe TMOTYYCHHYIO CXeMy K OJIOKY TIMTaHHUs, W TPOBEPHTE
paboTOCTIOCOOHOCTh CXEMBI, TOJiaBas Ha BXOJ HampsbkeHue 6,9, 12 B.
3meHuTe TONMSAPHOCTh  TMOAKIIOUEHUS CXEMbl H  TMPOBEPHTE €€
paboTOCTIOCOOHOCTH B TAKOM pekrMe PabOThI. BRIBOIBI 3aNUIITUTE HA JIUCT C
pacyeTamu.

11.Ypanure u3 coOpaHHON CXEMBI CBETOJIMOM, U3MEPHTE HAIPSHKCHUE W CUITY
TOKa Ha BBIXOJIC CXEMBI, ITOaBasi Ha BXO1 Hanpspkenue 6, 9, 12 B. 3anummre
pe3yabTaThl M3MEPEHUN, COOTHECS WX C HAMPsHKEHUEM IUTAHUS CXEMBI.
Mo>keTe BOCTI0JIb30BaThCs MPECTABICHHON HUXKE TaOJIUIICH, IIEPEUYEPTUB €€
Ha JIMCT C pacyeTaMH.

Hanpsixenue nutanust | Beixoanoe Hanpsbkenne | Cusia Toka Ha BBIXOJIE
6B (3Hauenue) (3nauenue)
9B (3nauenue) (3nauenue)
12 B (3naueHue) (3naueHue)

12.Bepuute B cxemy cBetonuon. l[lomaBas Ha BXOJ CXEMBI HaIpsKECHHUE
5,9, 12 B, usmepbTe HanpsHKEHUE U CHITY TOKa Ha CBeToaMojie. Pe3ynbTaTel
M3MEpPEHUN 3aUIIINTE Ha JTUCT C pacyeTaMu.

13.TToakmrounTe 3€IeHBIM CBETOAMO/ TOCIIEIOBATEIFHO ¢ KpacHbIM. V3MepbTe
CUJTY TOKa Ha 3THX JIByX CBETOJMO/IAX.

14.006bsicHUTE TPUHIKAI PaOOTHI pa3pabOTaHHOW CXEMBI.

15.T1o 3aBepuieHuto paboThl yoepute pabodee MECTO U MO30BUTE OPraHU3aTOpa.
[Tonpocute opranu3aTopa 3arnoJHUTh OJJAHK KOHTPOJISt padoThI (CM. HIDKE). 3a
HE3aroJHEHHBIN OJaHK OLEHKA padO0Thl MOKET OBITh CHH)KEHA.



Biaank KOHTPOJISA padoThI (3aM0JIHSAETCS Opranu3aTopom OJIUMIKAABI).

Homep yuyacTHuKA
Bpemst BbInosiHeHHs padOThI: 4acoB, MUHYT.

1. PaGoTOCIIOCOGHOCTH CXEMBI — 0TMETHTE HYKHbIH BAPHAHT CHMBOJIOM «v »:

CobOpanHas cxema IEMOHCTPUPYET Pab0TOCTIOCOOHOCTH (CBETOIMO I TOPHUT)

CobpanHas cxeMa He paborocnocoOHa win He ObuTa coOpaHa

2. CterneHb CaMOCTOSITEILHOCTH — OTMEThTE Hy)KHbIﬁ BapuaHT CUMBOJIOM «':

VY4YacTHUK €aMOCTOSITENbHO BBIIOJHWI BCE ONEpPAallMU INPU CO3JAHUU CXEMbl B
IIporpaMme

YyacTHUKy noTpeboBainch 2—3 MOJCKa3Ku MO paboTe B mporpaMMme (BONMPOCHI MO
OPraHM3alMU NANKN U MMEHOBAHHUIO (PaiijioB He YUMTHIBAKTCS )

YyacTHUK 4acTo 3ajaBai BOITPOCHI pa60Te C nporpaMMoﬁ, ACMOHCTPUPYSI HE3HAHUC
HJIM HCTIOHWMMAaHUMEC IMTPOLCCCOB

3. Cobmonenne Th — 0TMeThTe HY:KHBII BADHAHT CHMBOJIOM «v/ »:

YyacTHUK CO6J'IIO,Z[8.J'I Tpe6OBaHI/IH TEXHUKHU 0€30I1aCHOCTHU

VY4YacTHHK JIOMYCTHII KAK MUHUMYM OJTHO HapyIIEHHE TEXHUKH 0€30MacHOCTH

4. KynbTypa Tpy/ia — 0TMEThTEe HY)KHbIH BAPHAHT CHMBOJIOM «v »:

[To 3aBepmieHHI0 pabOTHI YYaCTHHK yOpayn cBoe pabodee mMecTo 03 HAIOMHHAHUS
opraHuzaropa

ITo 3aBeprieHuto pa®OTHl y4YyaCTHHK YyOpan cBoe pabodyee MeCTO TOJIBKO MOocie
HallOMMHAHUS OpraHu3aTopa

®UO opranusaropa:

IHoanuck:



Kpurtepuu onneHUBaHUsI MPAKTHYECKON Pa0OTHI MO YJIEKTPOTEXHUKE

Ne Kpurepun ounenku Makec. bann
n/n a1 YYaCTHUKA

1 | Bei0op cxeMbl (3)
BriOpan Hanbosiee OnTHMaNbHBIN BAPHAHT CXEMBI JIJIS 9
peleHust MOCTAaBICHHOM 3a1auu (da/nem)

O0ocHoBaHKE BEIOOpA BApUAHTA CXEMBI

- JlocTaTo4Ho apryMeHTHPOBAHO, apTyMEHTAIIHS

koppektHa (1 6anrna) 1
- ApryMeHTaIus HeKOPPEeKTHA, HEAOCTATOYHA HITH

otcyTcTByeT () 6bannos)

2 | Pacuyer peryJHpOBOYHBIX CONPOTHBJIEHHIT (3)
Pacuér perynupoBOYHBIX COITPOTUBIICHUI NTPEACTABIICH 1
(0a/nem)

Pacuér perymmpoBOYHBIX CONPOTHUBIICHUH BBITOJIHEH 1
KOPPEKTHO (da/Hem)

O60cHOBaHME UCIIOIB30BAHMSI OHOIO PE3UCTOPA, UITH JKE
HECKOJIbKUX TOCJIeIOBATEIbHO/TApAIIIICITIEHO

MOJIKJIIOYEHHBIX PE3UCTOPOB ISl PETYITUPOBOYHBIX
COINPOTHUBIICHUH 1
- locTaTo4HOo apryMeHTHPOBAHO, apTyMEHTAIHSI

koppekTHa (1 6anna)

- ApryMeHTanus HeKOPPEeKTHA, HEAOCTATOYHA HITH

oTcyTCTBYET (0 6a1108)

3 | Pa3paboTka NpUHIMIHAJIbHON CXeMBbI (7)
KoppeKkTHOCTh paciioyioskeHUs] KOMIIOHEHTOB U MX CBSI3CH
(2 banna, chumaemcs 1 6ann 3a kaxooe 2
Hecoomeemcmsue)

Cxema pa3paboTaHa B COOTBETCTBHUH C NMPUBEIEHHBIM

TUTIOBBIM BKJIFOUEHHEM MUKPOCXEMBI IO CielU(DUKAIINH
MIPOU3BOTUTENS 2
(2 banna, chumaemces 1 6ann 3a kasxcooe

Hecoomeemcmsue)

Cxema pa3paboTaHa ¢ y4eTOM MOAKIIOYSHUS K

HCTOYHUKY MOCTOSIHHOTO TOKa 0€3 00513aTeIbHOTO 1
COOTIOICHHUSI TOJSIPHOCTH (Oa/Hem)

Cxema paszpaboTaHa ¢ y4eTOM BapuaHTa MUTAHUS OT 1
MCTOYHUKA IEPEMEHHOT0 TOKa (0a/nem)

N306paxkeHne mucTa cXeMbl MPEICTaBICHO (Oa/Hem, 1
CHUMKU IKPAHA He 3ACYUmMbl8aromcst)

4 | Pa3paboTKa miathl (5)
KoppekTHOCTh paconokeHusi KOMITOHEHTOB U MX CBSI3EH
(cnumaemcs 1 bann 3a kaxcooe HapyuieHue  CmMpyKmype 3
niamol)

Hcnonb3yercs mar cetku 2,54 mm (0,1 in) 05

(0oa/nem) ’

[[TupuHa 10pokeK cocTamisietr 1| MM (Oa/mem) 0,5

KonnuecTBo ci1o€B He mpeBwimaet 2 (da/nem) 0,5

N300paskeHue arcTa miaThl MPEACTaBICHO (Oa/Hem) 05
;

CHumku IKpAHA He 3dcHumbsplearomcs.




MaKeTI/IPOBaHI/Ie CXEMbI

(6)

KoppeKkTHOCTh COOpPKH CXeMBI 10 pa3padoTaHHON
JTOKYMEHTAIUU (cHumaemcs 1 bann 3a kaxcooe
Hecoomeemcmaeue)

CobOpaHHasi cxema IEMOHCTPHPYET pabOTOCIIOCOOHOCTh
(0a/nem)

H3mepenne nmapaMeTpoB HANPSIKEHHS H CHJIBI TOKA
HA BBIXO0/I€ CXeMbI

()

KoppeKkTHOCTh MOTyYCHHBIX 3HAUCHUH HAMPSIKCHUS U
CHWJIBI TOKA (cHumaemcsi 1 bann 3a kaxcooe
HEeKOppeKmuoe 3nadeHue)

- 0 bannos, eciu uzmepeHuvle 3HAYeHUs. He ObLIU
COOMHECeHbl C HANPSACCHUAMU NUMAHUSL CXeMbl WU He
ObLIU NOYHUeHbl 80BCe

H3mepenne mapaMeTpoB HANPSKEHUST M CHJIIBI TOKA
HA CBETOHOIAX

)

KoppeKkTHOCTh MOTyYCHHBIX 3HAUCHUH HAMPSHKCHUS 1
CUJIBI TOKA (CHumaemcs 1 6ann 3a kaxcooe
HeKoppekmHoe 3Havenue)

- 0 6annos, eciu usmepenuvie 3Ha4eHUs He Obliu
COOMHECEHbl ¢ HANPSNCCHUAMU NUMAHUSL CXeMbl UTU He
ObLIU NONYUEeHbl BOBCE

O0bsicHeHHe TPUHIIANA PA0OTHI CO3IAHHON CXeMbI

2)

- IlpuBeiéHHOE OOBACHEHHE B TIOJIHON Mepe OOBACHSET
NPUHIKI pabOThI CXEMBI (2 6aia)

- IlpuBeiéHHOE OOBACHEHHE B 1IEJIOM BEPHOE, HO HE
MOJTHOE HJTH COJICPIKUT HEOOJIbIIINE HETOUYHOCTH (1 6an)
- [IpuBe€HHOE OOBSICHEHHE HEBEPHO UITH COJCPIKHUT
KpUTHUYECKHE OmuOKH (0 6an1o6)

KauyecTBO Tpyna

(5)

Bnagenune CAIIP (creneHs caMOCTOSITEILHOCTH)

- YUYACTHHUK CaMOCTOSATENIBHO BBIIIOJIHUII BCE ONEPALIUU
MIPU CO3JIaHUU CXEMBI B peaKTope (2 banna);

- YUYAaCTHHUKY NOTpeboBaInch 2—3 MOJICKa3KH Mo padoTe B
penakTope (BOMPOCH TEXHHYECKOT0 HHCTPYKTAKA He
SIBJISIIOTCS OACKa3KaMu) (1 6ann);

- YYaCTHHK YacTO 3aJ1aBaJl BOIPOCKHI paboTe ¢
IPOrpamMMoii, IEMOHCTPUPYsI HE3HAHUE UJIH
HeToHUMaHue rnporieccos () banrnos)

CobmroieHue TeXHUKU 0€30MacHOCTH (Oa/Hem)
- 0 bannos, ecau yuacmuux He yopan 3a cooou pabouee
Mecmo.

BpeMst BBITIOTHEHMS 3a1aHUSI:

- Y4acTHHK BBIOJTHUI paboTy 3a 2 vaca (2 6ania)
- Y4acTHUK BBITIONHUI paboTy 3a 2,5 yaca (1 6ann)
- Y4acTHHK BBIIOJIHUI paboTy 3a 3 yaca (0 6arios)

Hroro:

35

IIpencenarens xKwopu:

YJieHbl KIOPH:




MartepuajibHOe o0ecnie4eHne MPAKTUIECKOH PadoThI MO JJIEKTPOTEXHUKE
3aKJII0YMTEIBHOrO0 3Tana BeepoccuiicKon 0JIMMIIUAABI IIKOJILHUKOB 110
TexHoaoruu 2021-2022 yyedHOro roaa

(HomuHanus «TexXHMKA, TEXHOJIOTUSl M TEXHUYECKOe TBOPYECTBOY)

CnuCcoOK HHCTPYMEHTOB U 000PY/I0BAHUS:
1. JlaGopaTOpHBIM MCTOYHHMK MOCTOSHHOTO TOKA C BBIXOJHBIM PETYJIUPYEMBIM
HarnpspkenueM 0-12 B — 1 wir.;

2. MynpTuMeTp (aBOMETp) Uil W3MEPCHHsI CWJIBl TOKA, HAMNPSKCHUS U
CONPOTUBJIEHUS — 1 1IT.;

3. Jlunelixka Metayuimyeckas — 1 mr.;

4. Jluct Oymaru ¢popmarta A4 — 2 mr.;

5. ABtopyuka — 1 mrt.;

6. bokopessl Manbie — 1 1mIT.;

7. OtBeptka kpectoBast PHO — 1 mit.;

8. IluHuer npsmoii cranbpHOM — 1 1mIT.;

9. MakeTHas maTta 6e3 Imaiku — 2 1IT.;

10.CoenunuTenpHbIC MPOBOJIA ISl MAKETHOM M1aThl — 1 HAbOp;

11.TlepcoHalIbHBIN KOMITBIOTEP C MBIIIKOM U KJIaBUATYpoil — 1 miT.;

12 Kanbkynsarop — 1 wrt., unu npuioxenue «KaabKyasTopy», yCTaHOBIEHHOE Ha
IIK;

13.CAIIP «DipTrace» (oM KHBI OBITH YCTAHOBICHBI PyCU(PUKATOP U OMOIHOTEKA
koMmrnoHeHTOB YI'O I'OCT ¢ odunmansHOTO caidta)™*.

*B03MO0KHO MCNOJIb30BaHUS AHAJIOTUYHOIO CBOOOAHO PaCIpOCTPAHIEMOIO
CAIIP, nanpumep «EasyEDA» mo nmpensapurensHOMYy 3ampocy ydacTHuka. [Ipu

HGO6XO,Z[I/IMOCTI/I KOMIIBIOTCP OOJIDKCH OBITh IIOAKJIFOYCH K CCTH ((I/IHTepHeT)).

Chnucox JICKTPOHHBIX KOMIIOHCHTOB?

Haumenosaunue KomnuecTBO

1N4007, Anoa BEIOpSIMUTEIbHBIN

KSP2222ATA/2N2222A, Tpan3uctop OMIOJISIPHBINA

LM317T, Crabunmn3zatop HanpsbKEHHUS. PETYIHPYEeMBblil

Konnencarop anekrponmutndeckuid 1000 Mx® 25 B

Jlamma HakanuBanus 3B

Pesucrop 1 kOm

Pesucrop 1 Om

Pesucrop 10 kxOm

LOOO\ICDU‘I-&OL)I\)I—‘Z
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Pesuctop 100 Om

Pesucrtop 150 Om

Pesuctop 240 Om

Pesucrop 510 Om
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PesucTtop moactpoeunsrit 5 kOm

H
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CBeToano 3€JIEHBIH 5 MM
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CBeToIMoa KPacHBIN 5 MM




